Regulation of cyclooxygenase expression in the kidney by dietary salt intake.
The present studies were undertaken to determine the effect of dietary salt intake on the renal expression of cyclooxygenase-1 (COX-1) and -2 COX-2). Protein levels were assessed by Western blotting, and mRNA expression was assessed by reverse transcription-polymerase chain reaction (RT-PCR) on cDNA prepared from kidney regions, dissected nephron segments, and cultured renal cells. Both isoforms were expressed at high levels in inner medulla (IM), with low levels detected in outer medulla and cortex. COX-1 mRNA was present in the glomerulus and all along the collecting duct, whereas COX-2 mRNA was restricted to the macula densa-containing segment (MD), cortical thick ascending limb (CTAL), and, at significantly lower levels, in the inner medullary collecting duct. Both isoforms were highly expressed at high levels in cultured medullary interstitial cells and at lower levels in primary mesangial cells and collecting duct cell lines. Maintaining rats on a low- or high-NaCl diet for 1 wk did not affect expression of COX-1. In IM of rats treated with a high-salt diet, COX-2 mRNA increased 4.5-fold, and protein levels increased 9.5-fold. In contrast, cortical COX-2 mRNA levels decreased 2.9-fold in rats on a high-salt diet and increased 3.3-fold in rats on a low-salt diet. A low-salt diet increased COX-2 mRNA 7.7-fold in MD and 3.3-fold in CTAL. Divergent regulation of COX-2 in cortex and medulla by dietary salt suggests that prostaglandins in different kidney regions serve different functions, with medullary production playing a role in promoting the excretion of salt and water in volume overload, whereas cortical prostaglandins may protect glomerular circulation in volume depletion.